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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to a method for immunologically assaying biological substances using an anti- 
gen-antibody reaction. More specifically, the present invention relates to a method for assaying one or more species 
of antigens or one or more species of antibodies, characterized in that the method is capable of assaying an almost 
infinite number of the combination of one or more species of antigens or one or more species of antibodies, an assay 
reagent using the same and a kit using the same. 

10 

BACKGROUND ART 

[0002] Immunoassays have been used in the field of clinical diagnosis for assaying and detecting a trace of biological 
substances, and a variety of methods have been developed therefor. Because immunoassays use non-radioactive 

is substances such as fluorescent substances, luminescent substances and enzymes as labeling substances of antibod- 
ies, and therefore, do not require specific equipment as is required when a radioactive substance is used as a labeling 
substance, such assays have been more widely used among methods for assaying biological substances, from the 
respect of the easy handling of the reagents and the processability of a great number of samples. 
[0003] By such immunoassays, generally, only a single antigen may be assayed or detected in a single clinical 

20 sample. When a plurality of antigen species are present in a sample which are defined as Antigens A, B and C, for 
example, a specific reagent for selectively detecting the Antigen A should be required, which is also the case with the 
Antigens B and C. Thus, these antigens also require their respective specific reagents. Generally, a number of clinical 
test results are integrally required for clinically diagnosing the disease of a patient. So as to receive appropriate treat- 
ment under appropriate diagnosis, accordingly, such patient generally should be subjected to a plurality of clinical tests. 

25 For that reason, in most cases, the volume of a sample collected from a patient increases in proportion to the number 
of clinical tests required for that patient, which is a bodily burden for the patient. For the demand to decrease such 
burden, no satisfactory assay method, simple and highly sensitive, is present currently. 

[0004] As an immunoassay method to simultaneously determine the presence and/or level of one or more species 
of antibodies in a sample, dot blotting has conventionally been known for example from Japanese Patent Laid-Open 

30 No. Hei 4-232465 (1992). Dot blotting comprises preliminarily spotting various species of antigens on a nitrocellulose 
membrane, reacting a sample possibly containing a plurality of antibodies to be detected with the antigens on the 
nitrocellulose membrane, and subsequently binding a labeling substance to the antibodies captured on the nitrocellu- 
lose membrane to detect the presence or level of the antibodies. However, such dot blotting for detecting one or more 
species of antibodies is problematic in that the entire process thereof requires a long time and also requires a larger 

35 volume of a sample. Furthermore, the dot blotting has a problem in that since antigens should be immobilized onto a 
solid phase for use in assaying antibodies, the immobilized antigens are deteriorated under storage, disadvantageous^. 
[0005] Alternatively, Fig. 1 depicts the scheme of the general process of another immunoassay method different from 
the dot blotting, which is called sandwich assay as one of conventional immunoassay methods by means of a labeled 
compound. Conventional sandwich assays by means of a labeling compound will now be described with reference to 

<o Fig. 1 , wherein 1 represents solid phase of a water-insoluble support; 2 represents antibody immobilized onto the solid 
phase; 3 represents an antigen to be assayed, which has reacted with the antibody and then bound to the antibody; 
and 4 represents a labeled antibody. 

[0006] Bringing firstly a testing sample in contact with antibody 2 immobilized onto solid phase 1 , the antigen to be 
detected in the testing sample should be bound to the antibody 2 (Fig. 1(a)) So as to remove the unreactive contam- 
<5 inants in the reaction system, washing is carried out (Fig. 1 (b)). Labeled antibody 4 reacts with the solid phase-antibody- 
antigen complex, to form a solid phase-antibody-antigen-labeled antibody complex (Fig. 1(c)). Washing is earned out 
so as to remove the contaminants such as unreactive labeled antibody and the like in the reaction system after the 
above process (Fig. 1(d)). By detecting the label, the washed solid phase-antibody-antigen-labeled antibody complex 
is determined (Fig. 1(e)). 

50 [0007] By such general immunoassay methods, the labeled antibody responsible for the determination is derived 
from the solid phase-antibody-antigen-labeled antibody complex. Additionally, so-called non-specific binding of the 
labeled antibody directly onto the solid phase is sometimes incurred, and in such case, the assay sensitivity is eventually 
decreased disadvantageous^. 

[0008] Many of pathogenic factors such as specific hormones, tumor markers and bacteria are present at a trace 
55 level in samples. For the assay or detection then, a highly sensitive assay system has been required and developed 
(see for example Enzyme immunoassay, Eiji Ishikawa eds., igaku Shoin, 1987; Microbiol. Immunol., Y. Oku et al, 32^ 
pp. 807-816, 1988). The major problem in constructing the highly sensitive assay system is such non-specific binding 
of the labeled antibody onto the solid phase. 



2 



EP 0 698 792 B1 



[0009] For the purpose of eliminating such non-specific binding, immune -complex transfer assay (J. Biochem., S. 
Hashida et al., 108, pp. 960-964, 1990) and the like, have been developed to attain practically higher sensitivity than 
those of conventional assays. The immune complex transfer assay comprises the following steps. More specifically, 
the assay comprises simultaneously mixing an antibody conjugated with a dinitrophenyl group (referred to as "DNP" 

s group) and biotin, the antibody recognizing a specific antigen, a testing sample, and an enzyme-labeled antibody 
recognizing the antigen, to facilitate the reaction of the antigen contained in the testing sample with the individual 
antibodies to form an immune complex (referred to as "IC" hereinafter). Alternatively, immobilizing an antibody against 
DNP group onto a solid phase, bringing the preliminarily prepared IC in contact with the solid phase to promote the 
antigen-antibody reaction between the DNP group contained in the IC and the antibody against DNP group on the 

10 solid phase, the IC is captured onto the solid phase. 

[0010] Then, so as to exclude the effects of the non-specific binding of the enzyme-labeled antibody contained in 
the reaction system on the solid phase, the captured IC is released therefrom through the addition of an excess amount 
of a compound with a DNP group. Subsequently, the thus released IC is subjected to the reaction with another solid 
phase immobilizing avidin, to capture again the IC onto the solid phase, and then, the activity of the enzyme in the IC 

is captured onto the solid phase is measured in a test tube, whereby the effects of the non-specific binding of the enzyme- 
labeled antibody on the solid phase can be eliminated, to attain high sensitivity. However, none of such conventionally 
known immune complex transfer assays indicates the detection and assay of the presence of one or more species of 
antigens or one or more species of antibodies by means of a single reagent. 

[0011] Furthermore, Japanese Patent Laid-Open No. Sho 63-188399 (1988) describes a method for assaying a 

20 target molecule as a biological binding pair in a sample. Specifically, the publication describes that the assay procedure 
comprises bringing a sample containing a target molecule in contact with a first antMigand probe and a second labeled 
anti-ligand probe capable of bonding the target molecule to form a complex and a recoverable support, then substan- 
tially separating the recoverable support from the sample to recover an isolated product including the target molecule 
and the first and second probes in the presence of the target molecule in the sample, and further assaying the presence 

25 of the target product indicating the presence of the target molecule. However, the assay procedure described in the 
Japanese Patent Laid-Open No. Sho 63-188399 never describes the detection and assay of the presence of one or 
more species of antigens or one or more species of antibodies by means of a single reagent. 
[0012] Additionally, Japanese Patent Laid-Open No. Hei 4-273065 (1992) describes a method for detecting an an- 
tigen contained in a sample at a high sensitivity, comprising preliminarily immobilizing an antibody through a nucleic 

30 acid onto a solid phase, capturing an antigen contained in a sample via the antigen-antibody reaction onto the solid 
phase, thereafter capturing a labeling substance thereon prior to washing, selectively cleaving the nucleic acid to 
separate and assay the separated labeling substance. However, the method described in the Japanese Patent Laid- 
Open No. Hei 4-273065 never describes or indicates anything about the detection and assay of the presence of one 
or more species of antigens or one or more species of antibodies via a single reagent. 

35 [0013] As has been described above, the entire process of the conventional dot blotting for detecting one or more 
species of antibodies has required a long time and additionally requires a relatively larger volume of a sample. 
[0014] Because the reaction for capturing the labeled antibody onto the solid phase is an antigen-antibody reaction 
in the conventional immunoassay method depicted in Fig. 1, the time required for capturing the labeled antibody onto 
the solid phase is relatively long in unit of hour. Thus, the duration of the labeling substance of the reaction system 

40 being exposed to the solid phase is so much prolonged that so-called non-specific binding of the labeling substance 
directly onto the solid phase is incurred, which is problematic because of the decrease in assay sensitivity. 
[001 5] Furthermore, the conventional immune complex transfer assay methods intended for higher sensitivity require 
a greater number of complex assay procedures as well as a long time for those reactions, which is the principal draw- 
back. 

45 [0016] It is thus a first objective of the present invention to suppress at minimum the occurrence of non-specific 
binding onto a solid phase of a labeling substance which should be added to a reaction system, which disadvanta- 
geous^ causes the decrease of assay sensitivity. In addition to the first objective, furthermore, it is a second objective 
of the present invention to provide an assay reagent which can detect one or more species of antibodies or one or 
more species of antigens by means of a single reagent by a simple procedure, a kit using the same and an assay 

50 method using the same. 

DISCLOSURE OF THE INVENTION 

[0017] So as to overcome the problems described above, the present invention is to provide an assay reagent for 
55 assaying one or more species of immunological ligands, which concurrently contains the following substance groups 
(A) and (B): 

Substance group (A): one or more species of immunological anti-ligand-nucleotides conjugates, in each of which 
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nucleotides with a specific base sequence, independently selected depending on the species of an immunological 
ligand, are bound to an immunological antMigand having a specific immunological affinity to one of immunological 
ligands as different species of subjective substances; and 

Substance group (B): labeled substances each having a specific affinity to one of the immunological ligands as 
the different species of subjective substances. 

[001 8] Additionally, the present invention is an assay kit for assaying one or more species of immunological ligands, 
comprising an assay reagent for assaying one or more species of immunological ligands which concurrently contains 
the following substance groups (A) and (6), and the following solid phase (C): 

Substance group (A): one or more species of immunological antMigand-nucleotides conjugates, in each of which 
nucleotides with a specific base sequence, independently selected depending on the species of an immunological 
ligand, are bound to an immunological antMigand having a specific immunological affinity to one of immunological 
ligands as different species of subjective substances; 

Substance group (B): labeled substances each having a specific affinity to one of the immunological ligands as 
the different species of subjective substances; and 

Solid phase (C); solid phase-nucleotides conjugate wherein nucleotides having a base sequence complementarily 
binding to the nucleotides of the above Substance group (A) are immobilized onto a water-insoluble support. 

[0019] In accordance with the present invention, the term " immunological ligand" means one molecule in an immu- 
nologically formed pair, while the term "immunological antMigand" means the other molecule in the immunologically 
formed pair. These immunological ligand or immunological antMigand specifically means either one of antigen or an- 
tibody. 

[0020] As the nucleotides having a complementary sequence in accordance with the present invention, use may be 
made of DNA or RNA. For such nucleotides, both of synthetic nucleotides and naturally occurring nucleotides may be 
used. The nucleotides may be an oligonucleotide and a polynucleotides. 

[0021] An antibody-nucleotides conjugate or an antigen-nucleotides conjugate is bound to nucleotides immobilized 
onto a solid phase via the complementary paring of the base sequences of these nucleotides. Their complementary 
base sequences may be complementary, partially or wholly, as long as the nucleotide molecules thereof can bind to 
each other. 

[0022] Generally, the complementary pairing of nucleotides characteristically has such a high specificity that the time 
required for such complementary pairing is far shorter than the time required for the formation of an antigen-antibody 
complex. 

[0023] In accordance with the present invention, the time required for binding an antibody-nucleotides conjugate or 
an antigen-nucleotides conjugate to a solid phase immobilizing other nucleotides (nucleotides-immobilized solid phase) 
is far shorter than the time required for binding a labeled substance to a complex of a solid phase immobilizing an 
antibody thereon and an antigen (an antibody-bound solid phase-antigen complex) in accordance with the conventional 
immunoassay. The reason is that by the conventional method for assaying an immunological ligand, namely an antigen 
or an antibody, a subjective substance conjugated to a labeled substance is captured onto a solid phase through an 
antigen-antibody reaction which requires longer time, but for the method for assaying immunological ligands in accord- 
ance with the present invention, a subjective substance conjugated to a labeled substance is captured onto a solid 
phase through the complementary pairing of nucleotides which advantageously requires far shorter time than the time 
required for antigen-antibody reaction. 

[0024] Because a labeled substance, for example, a labeled antibody, cannot be given sufficient time for directly 
binding to a solid phase in accordance with the present invention, non-specific binding can be decreased to attain a 
highly sensitive assay system. 

[0025] In accordance with the present invention, furthermore, only a single reagent is capable of detecting or assaying 
one or more species of immunological ligands, namely antigens or antibodies, so that the time required for their de- 
tection or assay is markedly shortened, compared with the conventional methods. 

[0026] As to the solid phase-nucleotides conjugate as the Solid phase (C), the nucleotides may be covalently bonded 
at position 5* terminus or 3' terminus or an optional position other than the termini onto a water-insoluble support, 
directly or through a functional group inserted into the water-insoluble support, to form a solid phase-nucleotides con- 
jugate as the Solid phase (C). A functional group thus inserted into a solid phase may be covalently bonded to a 
functional group inserted into a base constituting a nucleotide, to form a covalent bond. 

[0027] As another method for binding nucleotides onto a solid phase, physical adsorption may be adopted instead 
of covalent bonding for such binding. More specifically, nucleotides are covalently bonded, at position 5' terminus or 
3* terminus or an optional position other than such termini onto a bonding ligand, directly or through a functional group 
inserted into the bonding ligand, to form a bonding ligand-nudeotides conjugate, which is then physically adsorbed 
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onto a water-insoluble support to form a solid phase-nucleotides conjugate as the Solid phase {€). Preferably, the 
bonding ligand may be a protein. 

[0028] For the label to be inserted into a labeled substance in the assay reagent for assaying immunological ligands 
in accordance with the present invention, use may be made of an enzymaticaUy active atomic group, btotin, avidin, 
s digoxigenin, nucleotides, a metal colloid particle, a fluorescence substance, a luminescence substance, a metal com- 
pound, a ligand with a specific binding affinity, or a radioisotope. For the solid phase to be used in accordance with the 
present invention, preferably, use may be made of polystyrene for example. 

[0029] The method for assaying one or more species of immunological ligands in accordance with the present in- 
vention will now be explained with reference to Figs. 2 to 10, wherein an antigen is illustrated as the immunological 
10 ligand to be assayed. 

[0030] Fig. 2 depicts one example of the case wherein the assay reagent for assaying one or more species of im- 
munological ligands is an assay reagent for assaying one or more species of antigens, schematically depicting the 
assay reagent for assaying one or more species of antigens, Antigens A, B and C. In Fig. 2, those in frame all represent 
the components contained in a single reagent In Fig. 2,a-A, a-B and a-C represent antibodies against Antigens A, B 
is and C, respectively. 

[0031] The Antibodies a-A, a-B and a-C, each bound with a label, are thus prepared into modified labeled substances, 
so the reagent thus contains three types of labeled substances simultaneously. Concurrently with the aforementioned 
three types of the labeled substances, the reagent furthermore contains three types of antibody-nucleotides complexes 
composed of Antibodies a-A, a-B and a-C, which are independently bound with different sequences of Nucleotides, 

20 ON1 , ON2 and ON3, in this order. The Nucleotide ON1 has a base sequence different from those of other Nucleotides 
ON2 and ON3. The Nucleotide ON2 has a base sequence different from those of other Nucleotides ON1 and ON3. 
The Nucleotide ON3 has a base sequence different from those of other Nucleotides ON1 and ON2. Nucleotides of an 
identical base sequence should be bound to an identical species of antibody. In accordance with the present invention, 
polyclonal antibodies are also encompassed in the term "an identical species of antibody." 

25 [0032] Fig. 3 depicts one example of the solid phase attached with nucleotides, for use in combination with the assay 
reagent for assaying one or more species of antigens in accordance with the present invention; Fig. 3(a) depicts a 
solid phase attached with nucleotides (ON) of a base sequence complementary to the Nucleotide ON1 (Solid phase 
for Antigen A); Fig. 3(b) depicts a solid phase attached with nucleotides (ON) of a base sequence complementary to 
the Nucleotide ON2 (Solid phase for Antigen B); and Fig. 3(c) depicts a solid phase attached with nucleotides (ON) of 

30 a base sequence complementary to the Nucleotide ON3 (Solid phase for Antigen C). These different types of individual 
solid phases are independently and separately present. When used in combination with the assay reagent for assaying 
one or more species of antigens of Fig. 2, these individual solid phases constitute one example of the assay kit in 
accordance with the present invention. 

[0033] When the assay reagent of Fig. 2 is added to a test sample containing the Antigens A, B and C, complexes 
35 of (antibody-nudeotide conjugate)-antigen-labeled substance, individually corresponding to the Antigens A, B and C, 
form in the reaction solution as depicted in Fig. 4. 

[0034] Then, bringing the reaction solution containing the complexes of (antibody-nudeotide conjugate)-antigen- 
labeled substance, into contact with the Solid phase for Antigen A, the Solid phase for Antigen B and the Solid phase 
for Antigen C, all of which phases are independently and separately present, the nudeotides contained in the complexes 
40 are complementarity paired through hybridization with the nudeotides of the Solid phases for Antigens A, B and C, 
having base sequences complementary to those of the nudeotides contained in the above complexes as depicted in 
Figs. 5, Fig. 6 and Fig. 7, respectively. 

[0035] By subsequently washing, impurities not captured onto any of the solid phases, for example labeled substanc- 
es and the like, can be removed. Figs. 8, Fig. 9 and Fig. 10 depict the state of the complex carrying antigen A conv 

45 plementary paired on the solid phase for antigen A, the state of the complex carrying antigen B complementary paired 
on the solid phase for antigen B, and the state of the complex carrying antigen C complementary paired on the solid 
phase for antigen C, after washing, respectively. The labels contained in the complexes captured on the individual 
solid phases are next determined. For example, enzyme reactions are promoted in each independent reaction system 
to determine the level of the label via individual colors and the like. When the labels are fluorescent substances, dyes, 

50 metal colloids or the like, assay can be done without such enzyme reactions 

[0036] As described above, the method for assaying one or more spedes of antigens exemplifies and explains the 
case where three types of antigens are to be assayed. In accordance with the present invention, reacting a testing 
sample with one or more spedes of antibodies provided with different nudeotide properties from nudeotides of different 
sequences, each antibody being capable of binding one of subjective substances, together with labeled antibodies 

55 each recognizing one of the subjective substances, thereby forming immune complexes, and reacting the nudeotides 
bound to the antibodies with solid phases bound with groups of nudeotides (nudeotides-bound solid phases), each 
of the groups having a partially or entirely complementary sequence to that of the nudeotides bound to the antibody, 
to capture the immune complexes onto the solid phases, subsequently washing the solid phases bound with the immune 
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complexes, assaying or detecting thereafter the level of the labels in the immune complexes, one or more species of 
subjective substances can be assayed or detected in the testing sample. 

[0037] The above example illustrates a method for assaying antigens in a testing sample, but the present invention 
also encompasses the method for assaying antibodies in a testing sample. With reference to Figs. 11 to 19, explanation 
will follow about the method for assaying one or more species of antibodies as the immunological ligands to be assayed. 
Fig. 11 schematically depicts the assay reagent for assaying one or more species of antibodies, i.e. Antibodies A, B 
and C. 

[0038] Fig. 1 2 illustrates one example of the nucleotides-bound solid phase to be used in combination with the assay 
reagent for assaying one or more species of antibodies in accordance with the present invention; Fig. 12(a) depicts a 
solid phase bound with nucleotides having a complementary base sequence to that of Nucleotide ON1 (Solid phase 
for Antibody A); Fig. 12(b) depicts a solid phase bound with nucleotides having a complementary base sequence to 
that of Nucleotide ON2 (Solid phase for Antibody B); and Fig. 1 2(c) depicts a solid phase bound with nucleotides having 
a complementary base sequence to that of Nucleotide ON3 (Solid phase for Antibody C). These different types of solid 
phases are independently and separately present. When used in combination with the assay reagent for assaying one 
or more species of antibodies of Fig. 11, these individual solid phases constitute one example of the assay kit for 
assaying one or more species of antibodies in accordance with the present invention. 

[0039] When the assay reagent for assaying one or more species of antibodies as depicted in Fig. 11 is added to a 
testing sample containing Antibodies A, B and C, complexes of (antigen-nucleotides conjugate )-antibody-Jabeled sub- 
stance are formed, individually for Antibodies A, B and C, in a single reaction solution. Fig. 13 depicts the stage. 
[0040] Then, the reaction solution containing the complexes of (antigen-nucleotides conjugate )-antibody-labeled 
substance is brought into contact with the independently and separately present Solid phases for Antibodies A, B and 
C, to prepare complementary pairs through hybridization between the nucleotides contained in the complexes and the 
nucleotides of the Solid phases of Antibodies A, B and C, having complementary base sequences to those of the 
nucleotides in the complexes. 

[0041] Figs. 14, 15 and 16 depict the complexes captured via hybridization onto the individual solid phases; Fig. 14 
depicts the complex carrying Antibody A, captured via the nucleotide complementary pairing onto the Solid phase for 
Antibody A; Fig. 15 depicts the complex carrying Antibody B, captured via the nucleotide complementary pairing onto 
the Solid phase for Antibody B; and Fig. 16 depicts the complex carrying Antibody C, captured via the nucleotide 
complementary pairing onto the Solid phase for Antibody C. 

[0042] Subsequently washing the complexes captured onto the individual solid phases, impurities not attached onto 
the solid phases, for example, labeled substances, can be removed. In such manner, complexes captured on the 
individual three types of solid phases and from which impurities are removed, i.e. the complex carrying Antibody A, 
captured onto the Solid phase for Antibody A, as shown in Fig. 17, the complex carrying Antibody B, captured onto 
the Solid phase for Antibody B as shown in Fig. 1 8 and the complex carrying Antibody C, captured onto the Solid phase 
for Antibody C, as shown in Fig. 19, can be recovered individually. 

[0043] The labels contained in the complexes captured onto the individual solid phases should be determined. For 
example, enzyme reactions and the like should be carried out in independent reaction systems, to determine the levels 
of the labels via color tones. When the labels are fluorescence substances, dyes and metal colloids and the like, assay 
can be done without such enzyme reaction. 

[0044] The solid phase-nucteotides conjugate as the Solid phase C, for use in the assay reagent for assaying one 
or more species of immunological ligands in accordance with the present invention, is stable in dry states, while the 
conjugate can be stored in stability even in solution in the presence of EDTA. Thus, the conjugate can be kept stable 
in the state of the reagent.: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0045] 

. Fig. 1 depicts the scheme of the general process of conventional immunoassay methods using labeled compounds; 
Fig. 2 depicts one example of the assay reagent for assaying one or more species of antigens, schematically 
depicting the assay reagent for assaying one or more species of antigens, Antigens A, B and C; 
Fig. 3 depicts one example of the solid phase bound with a nucleotide to be used in combination with the assay 
reagent for assaying one or more species of antigens in accordance with the present invention; 
Fig. 4 depicts how the complex of (antibody-nucieotides conjugate )-antigen-labeled substance can be formed for 
one or more species of antigens contained in a single reaction solution in accordance with the present invention; 
Fig. 5 depicts the state wherein a complex carrying Antigen A is captured through the complementary pairing of 
nucleotides onto the Solid phase for Antigen A in accordance with the present invention; 
Fig. 6 depicts the state wherein a complex carrying Antigen B is captured through the complementary pairing of 
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nucleotides onto the Solid phase for Antigen B in accordance with the present invention; 
Fig. 7 depicts the state wherein a complex carrying Antigen C is captured through the complementary pairing of 
nucleotides onto the Solid phase for Antigen C in accordance with the present invention; 
Fig. 8 depicts the state of the complex carrying Antigen A, complementarity paired onto the Solid phase for Antigen 
5 A, after washing; 

Fig. 9 depicts the state of the complex carrying Antigen B, complementarity paired onto the solid phase for Antigen 

B, after washing; 

Fig. 10 depicts the state of the complex carrying Antigen C, complementarity paired onto the Solid phase for Antigen 

C, after washing; 

10 Fig. 11 depicts one example of the assay reagent for assaying one or more species of antibodies, schematically 

depicting the assay reagent for assaying one or more species of antibodies, Antibodies A, B and C; 
Fig. 12 depicts one example of the solid phase bound with nucleotides to be used in combination with the assay 
reagent for assaying one or more species of antibodies in accordance with the present invention; 
Fig. 13 depicts how the complex of (antigen-nucleotides conjugate )-antibody-iabeled substance can be formed, 

is individually for Antibodies A, B and C, in a single reaction solution in accordance with the present invention; 

Fig. 14 depicts the state wherein a complex carrying Antibody A is captured through the complementary pairing 
of nucleotides onto the Solid phase for Antibody A in accordance with the present invention; 
Fig. 15 depicts the state wherein a complex carrying Antibody B is captured through the complementary pairing 
of nucleotides onto the Solid phase for Antibody B in accordance with the present invention; 

20 Fig. 16 depicts the state wherein a complex carrying Antibody C is captured through the complementary pairing 

of nucleotides onto the Solid phase for Antibody C in accordance with the present invention; 
Fig. 17 depicts the state of the complex carrying Antibody A, complementarity paired onto the Solid phase for 
Antibody A, after washing; 

Fig. 18 depicts the state of the complex carrying Antibody B, complementarity paired onto the solid phase for 
25 Antibody B, after washing; 

Fig. 19 depicts the state of the complex carrying Antibody C, complementarity paired onto the solid phase for 
Antibody C, after washing; 

Fig. 20 depicts the absorbance of the labeled substances captured on the solid phases A, B and C, by the method 
for assaying one or more species of immunological ligands in Example 1; and 
30 Fig. 21 depicts the absorbance of the labeled substances captured on the solid phases A, B and C, by the method 

for assaying one or more species of immunological ligands in Example 2. 

BEST MODE FOR CARRYING OUT THE INVENTION 

35 [0046] The present invention will now be explained in details in examples. 

[Example 1] 

[0047] The following three types of oligonucleotides with an amino group at 5' terminus were synthesized by using 
<o an automatic DNA synthesizer. Type 391 A, manufactured by Applied Biosystems: 

Amino group-GAA TTC CCG GGG ATC CGT CG (referred to as "Nucleotide Pair 1 (+)"); 
Amino group-GCC AAG CTT GGC TGC AGG TG (referred to as "Nucleotide Pair2(+)"); 
Amino group-AAG CTT GCA TGC CTG CAG GT (referred to as "Nucleotide Pair 3(+)"). 

45 

[0048] Using glutaraldehyde, these oligonucleotides were individually covalently bonded to polystyrene beads with 
an amino group introduced therein, which were then stored in 10 mM sodium phosphate buffer and 0.1 M sodium 
chloride, pH 7.0, containing 0.1 % skimmed milk, 0.1 % sodium azide and 5 mM EDTA (ethylene diamine tetraacetic 
acid). (Hereinafter, the solid phases individually bound with Nucleotide pairs 1 (+), 2(+) and 3(+) are referred to as Solid 

so Phases A, B and C, respectively.) 

[0049] Rabbits were immunized individually with antigens, namely Cholera toxin (CT) generated from Vibrio cholerae , 
thermo-stable direct haemolysin (TDH) generated from Vibrio parahaemolyticus and Campylobacter jejuni, to prepare 
antibodies against the individual antigens. From each of the individual antibodies, the F(ab')2 was prepared from the 
IgG to prepare the Fab', according to the method of Y. Oku, et al., Microbiol. Immunol., 32, pp. 807-816, 1988. The 

ss Nucleotide pair 1(-) having a base sequence complementary to that of the Nucleotide pair 1{+) was covalently bound 
to the anti-CT-Fab'. Similarly, the Nucleotide pair 2(-) having a base sequence complementary to that of the Nucleotide 
pair 2(+) was covalently bound to the anti-TDH-Fab'. Furthermore, the Nucleotide pair 3(-) having a base sequence 
complementary to that of the Nucleotide pair 3(+) was also covalently bound to the anti-CJ-Fab*. According to the 
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method of Y. Oku, et al., Microbiol. Immunol., 3^ pp. 807-816, 1988, horse radish peroxidase (HRPO) was introduced 
into each of the Fab's at the SH group of their hinge parts. 

[0050] Using 10 mM Bicine buffer, 0.3 M sodium chloride, 0.1 % bovine serum albumin, 0.002 % thimerosal, and 5 
mM EDTA, pH 8.3, a mixture solution containing six types of the following complexes was prepared; 20 pmol/ml Nu- 
cleotide pair 1(-) bound-anti-CT-Fab'. 20 pmol/ml Nucleotide pair 2(-) bound-anti-TDH-Fab'. 20 pmol/ml Nucleotide 
pair 3(-) bound-anti-CJ-Fab\ 800 ng/ml HRPO bound-anti-CJ-Fab\ 800 ng/ml HRPO bound-anti-TDH-Fab', and 1600 
ng/ml HRPO bound-anti-CJ-Fab\ 

[0051] 1 .5 ml of the solution was individually put into three test tubes. Sample 1 (1 .5 ml) containing 10 ng/ml CT was 
added into one of the tubes; Sample 2 (1.5 ml) containing 10 ng/ml TDH was added to another tube; and Sample 3 
(1 .5 ml) containing CJ at a 0.005 turbidity at 600 nm was added to the remaining tube. Then, these tubes were subjected 
to reaction at 37° C for one hour. 

[0052] The solution in each of the tubes was divided by a 0.5-ml portion into six tubes for subsequent reaction at 
37° C for one hour. Solid phase A was added into two of the tubes; Solid phase B was added to other two tubes; and 
Solid phase C was added into the remaining two tubes. After discarding the reaction solution, then, the remaining solid 
phases were washed in 0.3 M sodium chloride solution (5 ml x 3 times). After washing, the individual solid phases 
were independently transferred into other test tubes. The HRPO attached onto the individual solid phases was assayed 
according to the method of Y. Oku, et al., Microbiol. Immunol., 3^ pp. 807-816, 1988. The results are shown in Table 
1 and Fig. 20. 



[Table 1] 



Sample name 


For assaying CT 


For TDH 


ForCJ 


Results 


Sample 1 


2.652 


0.061 


0.039 


CT 


Sample 2 


0.03 


0.915 


0.053 


TDH 


Sample 3 


0.068 


0.078 


0.357 


C.jejuni 



[0053] As apparently shown in Table 1 and the graphs of Fig. 20, Sample 1 containing CT significantly reacts with 
the Solid phase A for assaying CT; Sample 3 containing CJ significantly reacts with the Solid phase C for assaying CJ. 
It has been indicated that even a single reagent can assay one or more species of subjective substances,. using the 
substances and method described in the present Example. 

[Example 2] 

Process 1: 

[0054] The following four types of oligonucleotides with an amino group at 5* terminus were synthesized by using an 
automatic DNA synthesizer, Type 391 A, manufactured by Applied Biosystems: 

Amino group-GAA TTC CCG GGG ATC CGT CG (referred to as "Nucleotide Pair 1 (+)"); 
Amino group- AAG CTT GCA TGC CTG CAG GT (referred to as "Nucleotide Pair 3(+)"); 
Amino group-GGC GAC TGT CGA ACC GGA AA (referred to as "Nucleotide Pair 5(+)"); and 
Amino group-CCA CCC CTA CTC CTA ATC CC (referred to as "Nucleotide Pair 6(+)). 

[0055] Using glutaraldehyde, these oligonucleotides were individually covalently bonded to polystyrene beads with 
an amino group introduced therein, which were then stored in 10 mM sodium phosphate buffer and 0.1 M sodium 
chloride, pH 7.0, containing 0.1 % gelatin, 0.002 % thimerosal and 5 mM EDTA (ethylene diamine tetraacetic acid). 

Process 2: 

[0056] A sulfhydryl group was preliminarily introduced into various types of allergens. The allergens, i.e. wheat flour, 
egg white, soy bean and rice for clinical tests, purchased from Torii Pharmaceutical Kabushiki Kaisha, were concen- 
trated under cooling in ice by means of a YM-2 ultrafiltration membrane. Subsequently, these allergens were dialyzed 
against 0.1 M sodium phosphate buffer, pH 7.0. After dialysis, an excess amount of N-suctinimidyl-S-acetylthioacetate 
(SATA; manufactured by Pierce, Co. Ltd.) reacted with the resulting allergens at 37 ° C for one hour. After the completion 
of the reaction, 1 M Tris-HCI buffer, pH 7.0 and 1 M hydroxyamine, pH 7.0 were independently added to the individual 
allergen reaction products to final concentrations of 0.1 M, respectively, for reaction at 37°C for 1 5 minutes to promote 
deprotection. After the termination of the reaction, the reaction products were then applied to a gel filtration support, 
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SEPHADEX G-25 (tradename of Pharmacia Biotechnology Group for microsopic beads of synthetic compounds de- 
rived from dextran), equilibrated with 0.1 M sodium phosphate buffer, pH 6.0 containing 5 mM EDTA, to collect fractions 
corresponding to protein. The fractions were concentrated using the YM-2 ultrafiltration membrane, to recover four 
types of concentrated allergens each containing a sulfhydryl group. 

5 

Process 3: 

[0057] By the same method and in the same manner, oligonucleotides having sequences complementary to those 
of the oligonucleotides synthesized in the Process 2 were synthesized, to recover four types of oligonucleotides each 
10 with an amino group at its 5' terminus. An oligonucleotide complementary to the Nucleotide pair 1(+) is designated 
herein as Nucleotide pair 1 (-); and the other complementary oligonucleotides were designated as Nucleotide pair 3(-), 
Nucleotide pair 5(-) and Nucleotide pair 6(-). 

Process 4: 

1S 

[0058] An excess amount of N-(e-maleimide caproyloxy) succinimide (abbreviation: EMCS) was reacted with each 
of the four types of the complementary oligonucleotides produced in the above Process 3 at 37° C for one hour, to 
introduce the maleimide group into the 5' termini of the individual oligonucleotides. After the completion of the reaction, 
the four types of the oligonucleotides introduced with a maleimide group were purified through ethanol precipitation, 
20 according to a routine method. 

Process 5: 

[0059] The four types of the concentrated allergens introduced with a sulfhydryl group as prepared in the Process 
25 3, were mixed with the four types of the oligonucleotides introduced with a maleimide group as prepared in the Process 

4, for reaction at 37° C for one hour, to produce an allergen mixture introduced with the oligonucleotides. The wheat 
flour allergen was bound to the Nucleotide pair 1(-); the soy bean allergen was bound to Nucleotide pair 3(-); the egg 
white allergen was bound to Nucleotide pair 5(-); and the rice allergen was bound to Nucleotide pair 6(-). 

30 Process 6: 

[0060] The allergen mixture bound with the four types of the oligonucleotides, which was prepared in the Process 

5, was diluted with 10 mM sodium phosphate buffer, pH 7.0, containing 0.1 % gelatin, 0.3 M sodium chloride and 5 
mM EDTA, to a final protein concentration of 1 jig/ml and a final concentration of anti-human IgE labeled with horse 

35 radish peroxidase to 100 ng/ml. The resulting diluted allergen mixture was defined as Reagent A. The Reagent A (7.2 
ml) was poured into a test tube, followed by addition of patient serum (2.4 ml), for reaction at 37 ° C for one hour. The 
resulting reaction solution was defined as Reagent A mixture solution. The patient serum was collected independently 
from three patients. 

40 Process 7: 



[0061] After the termination of the reaction, Nucleotide pair 1 (+ >-bou nd solid phase, Nucleotide pair 3(+)-bound solid 
phase, Nucleotide pair 5(+)-bound solid phase and Nucleotide pair 6(+) -bound solid phase were individually divided 
into test tubes, followed by addition of the Reagent A mixture solution (400 uJ) after the termination of the reaction, so 
45 as to react them together at 37° C for one hour. 

Process 8: 

[0062] After the reaction, the resulting solution was washed off three times in 0.3 M sodium chloride solution. 
50 Subsequently, the individual solid phases were transferred into fresh test tubes, where the activity of the enzyme 
attached onto the solid phases was assayed with 3, 3\ 5, 5'-tetramethylbenzidine. Herein, the assay was carried out 
In duplicate. 

[0063] The results are shown in bar graphs in Fig. 21 . In the graphs of Fig. 21 , the axis of abscissas represents the 
type of an allergen and the identity of patient serum for the individual allergens, while the axis of ordinates represents 
55 the absorbance at 450 nm. 

[0064] Fig. 21 apparently shows that using the proteins introduced with oligonucleotides, the simultaneous detection 
of a plurality of allergen specific IgEs can be achieved. 
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[0065] In accordance with the present invention, the time required for the reaction of a mixture containing an immune 
complex-labeled substance with a nucJeotides-bound solid phase is far shorter than the reaction time required for the 
antigen-antibody reaction utilizing the binding onto solid phase according to conventional methods. Thus, so-called 
non-specific binding of a labeled substance directly onto a solid phase can be decreased, thereby achieving a highly 
sensitive assay system. 

[0066] In accordance with the present invention, a single reagent can detect or assay one or more species of immu- 
nological ligands, namely one or more species of antigens or one or more species of antibodies, so the time required 
for detecting or assaying them can be shortened rapidly. 

[0067] Theoretically, the number of the combination of the base sequences between complementary nucleotides is 
almost infinite. Therefore, an almost infinite number of the detected combination of either one of such immunological 
pairs, namely one or more species of antigens or one or more species of antibodies, will be possible in accordance 
with the present invention. 



Claims 

1 . An assay reagent for assaying one or more species of immunological ligand in a group of plural preselected ligands 
comprising a single admixture: 

(i) a group capture reagent comprising plural conjugates including a conjugate for each of the plural preselected 
ligands, wherein each of said plural different conjugates comprises (1 ) an antMigand which specifically binds 
to its corresponding preselected ligand and (2) a preselected nucleotide sequence, wherein each conjugate 
of said group capture reagent comprises a different preselected nucleotide sequence; and 

(ii) a group labelling reagent comprising a labelled antMigand for each of said preselected ligands, wherein 
each of said labelled antMigands comprises (3) an antMigand which specifically binds to its corresponding 
preselected ligand and (4) a detectable label. 

2. The assay reagent of claim 1 , wherein each of said plural different conjugates has an antMigand different from the 
antMigands of other of said plural different conjugates. 

3. The assay reagent of claim 1 or 2, wherein said detectable label is selected from the group consisting of an enzyme, 
biotin, avidin, digoxigen, a nucleotide, a metal colloid, a fluorescent compound, a luminescent compound, a metal 
compound and a radioisotope. 

4. The assay reagent of any one of claims 1 to 3, wherein said nucleotides are oligonucleotides. 

5. The assay reagent of any one of claims 1 to 4, wherein said antMigands are antigens. 

6. The assay reagent of any one of claims 1 to 5, wherein said antMigands are antibodies. 

7. An assay kit for assaying one or more species of immunological ligands in a group of plural preselected ligands, 
said assay kit comprising: 

(i) a group capture reagent comprising in single admixture plural conjugates including a conjugate for each of 
the plural preselected ligands, wherein each of said plural different conjugates comprises (1) an antMigand 
which specifically binds to its corresponding preselected ligand and (2) a preselected nucleotide sequence, 
wherein each conjugate of said group capture reagent comprises a different preselected nucleotide sequence; 
(il) a group labelling reagent comprising in a single admixture a labelled antMigand for each of said preselected 
ligands, wherein each of said labelled antMigands comprises (3) an antMigand which specifically binds to its 
corresponding preselected ligand and (4) a detectable label; and 

(Hi) plural solid phase reagents each comprising a water-insoluble solid phase and a specific nucleotide se- 
quence immobilized on said water-insoluble solid phase, each of said immobilized nucleotides being a com- 
plement of one of said nucleotide sequences of said conjugates in said group capture reagent 

8. The assay kit of claim 7, wherein said group capture reagent and said group labelling reagent are present combined 
in a single admixture. 
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9. An assay kit according to claim 7 or 8, wherein the antMigand of each of said plural different conjugates is different 
from the antMigands of other of plural different conjugates and wherein said water-insoluble solid phase comprises 
a different solid phase substrate for each of said nucleotides immobilized thereon. 

s 10. The assay kit of any one of claims 7 to 9, wherein each of said immobilized nucleotides is covatently bound through 
its 5' terminus or its 3* terminus to said water-insoluble solid phase. 

11. The assay kit of any one of claims 7 to 10, wherein each of said immobilized nucleotides is covalentiy bound at a 
position other than its termini onto the water-insoluble solid phase. 

10 

12. The assay kit of any one of claims 7 to 11 , wherein each of said immobilized nucleotides is covalentiy bound to a 
bonding ligand and the covalentiy bound nucleotide and bonding ligand are physically absorbed onto the water- 
insoluble solid phase. 

15 13. The assay kit of any one of claims 7 to 12, wherein said bonding ligand is a protein. 

14. The assay kit of any one of claims 7 to 13 t wherein said detectable label is selected from the group consisting of 
an enzyme, biotin, avidin, digoxigen, a nucleotide, a metal colloid, a fluorescent compound, a luminescent com- 
pound, a metal compound and a radioisotope. 

20 

15. The assay kit of any one of claims 7 to 14, wherein said nucleotides are oligonucleotides. 

16. The assay kit of any one of claims 7 to 15, wherein said antMigands are antigens. 
25 17. The assay kit of any one of claims 7 to 16, wherein said antMigands are antibodies. 

18. An immunological assay for simultaneously assaying a liquid sample for the presence or amount of one or more 
species immunological ligands in a group of plural preselected ligands, comprising: 

30 (a) providing (i) a group capture reagent comprising in a single admixture plural different conjugates including 

a conjugate for each of said plural preselected ligands, wherein each of said plural different conjugate com- 
prises (1) an antMigand which specifically binds to its corresponding preselected ligand and (2) a preselected 
nucleotide sequence, wherein each conjugate of said group capture reagent comprises a different preselected 
nucleotide sequence, and (ii) a group labelling reagent comprising in a single admixture a labelled antMigand 

35 for each of said preselected ligands, wherein each of said labelled antMigands comprises (3) an antMigand 

which specifically binds to its corresponding preselected ligand and (4) a detectable label; 
(b) contacting said sample with said group capture reagent and said group labelling reagent in a reaction 
solution so as to form a corresponding immune complex comprising a conjugate-! igand-iabel for each of said 
ligands which is present in said sample; 

40 (c) separately contacting the reaction solution of step (b) with each of plural different water-insoluble solid 

phase substrates, each of said solid phase substrates having, immobilized thereon, only a single species of 
complementary nucleotide sequence which hybridizes to its corresponding preselected nucleotide sequence 
in order to separate each corresponding immune complex from the reaction solution of step (b); and 
(d) separately and independently mesuring detectable label bound in each of said separated corresponding 

45 immune complexes in order to determine the presence or amount of each of said one or more species of 

ligands in said sample. 

19. The method of claim 18, wherein said antMigands are antigens. 
so 20. The method of claim 18, wherein said antMigands are antibodies. 



PatentansprUche 

55 1. Bestimmungsreagenzzum Bestimmen einerodermehrererArten immunologischerLiganden in einerOruppe meh- 
rerer vorausgewShlter Ligand en, umfassend ein einzelnes Gemisch: 

(i) eines Gruppeneinfang-Reagenz mit mehreren Konjugaten einschlieOlich einem Konjugat fur jeden der meh- 
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reren vorausgewdhlten Liganden, wobei jedes der mehreren verschiedenen Konjugate umfasst (1 ) eirten Anti- 
Liganden, der sich spezifisch mit seinem entsprechenden vorausgewdhlten Liganden verbindet und (2) eine 
vorausgewahlte Nucleotidsequenz, wobei jedes Konjugat des Gruppeneinfang-Reagenz eine andere voraus- 
gewahlte Nucleotidsequenz umfasst und 

(ii) eines Gruppenmarkierungs-Reagenz, umfassend einen markierten Anti-Liganden fQr jeden der vorausge- 
wahlte n Liganden, wobei jeder der markierten Anti-Liganden umfasst (3) einen Anti-Liganden, der sich spe- 
zifisch mit seinem entsprechenden vorausgewShlten Liganden verbindet und (4) eine nachweisbare Markie- 
rung. 

2. Bestimmungsreagenz nach Anspruch 1 , worin jedes der mehreren verschiedenen Konjugate einen Anti-Liganden 
aufweist, der sich von den Anti-Liganden anderer der mehreren verschiedenen Konjugate unterscheidet. 

3. Bestimmungsreagenz nach Anspruch 1 Oder 2, worin die nachweisbare Markierung ausgewShlt ist aus der Gruppe 
bestehend aus einem Enzym, Biotin, Avidin, Digoxigen, einem Nucleotid, einem Metallkollotd, einer fluoreszieren- 
den Verbindung, einer fumineszierenden Verbindung, einer Metallverbindung und einem Radioisotop. 

4. Bestimmungsreagenz nach einem der AnsprOche 1 bis 3, worin die Nucleotide Oligonucleotide sind. 

5. Bestimmungsreagenz nach einem der AnsprOche 1 bis 5, worin die Anti-Liganden Antigene sind. 

6. Bestimmungsreagenz nach einem der AnsprOche 1 bis 5, worin die Anti-Liganden An tikorper sind. 

7. Bestimmungs-AusrOstung zum Bestimmen eines oder mehrerer Arten immunologischer Liganden in einer Gruppe 
mehrerer vorausgewShlter Liganden, wobei die Bestimmungs-AusrOstung umfasst: 

(i) ein Gruppeneinfang-Reagenz, das in einem einzelenen Gemisch mehrere Konjugate, einschlie&lich einem 
Konjugat fQr jeden der mehreren vorausgewdhlten Liganden, umfasst, worin jedes der mehreren verschiede- 
nen Konjugate umfasst (1) einen Anti-Liganden, der sich spezifisch mit seinem entsprechenden vorausge- 
wahlte n Liganden verbindet und (2) eine vorausgewahlte Nucleotidsequenz, worin jedes Konjugat des Grup- 
peneinfang-Reagenz eine andere vorausgewahlte Nucleotidsequenz umfasst; 

(ii) ein Gruppenmarkierungs-Reagenz, umfassend, in einer einzigen Mischung, einen makierten Anti-Liganden 
fQr jeden der vorausgewdhlten Liganden, worin jeder der markierten Anti-Liganden (3) einen Anti-Liganden, 
der sich spezifisch mit seinem entsprechenden vorausgewdhlten Liganden verbindet und (4) eine nachweis- 
bare Markierung umfasst und 

(iii) mehrere Festphasen-Reagenzien, die jeweils eine wasserunldsliche feste Phase und eine spezifische 
Nucleotidsequenz umfassen, die auf der wasserunldsliche n festen Phase immobilisiert ist, wobei jedes der 
immobilisierten Nucleotide ein Komplement einer der Nucleotidsequenzen der Konjugate in dem Gruppen- 
einfang-Reagenz ist. 

8. Besti mmungs-AusrOstung nach Anspruch 7, worin das Gruppeneinfang-Reagenz und dasGruppenmarkierungs- 
Reagenz in einem einzigen Gemisch kombiniert vorhanden sind. 

9. Bestimmungs-AusrOstung nach Anspruch 7 Oder 8, worin der Anti-Ligand jedes der mehreren verschiedenen Kon- 
jugate sich von den Anti-Liganden anderer der mehreren verschiedenen Konjugate unterscheidet und worin die 
wasserunldsliche feste Phase ein anderes Festphasen-Substrat fOr jedes der darauf immobilisierten Nucleotide 
umfasst. 

10. Bestimmungs-AusrOstung nach irgendeinem der AnsprOche 7 bis 9, worin jedes der immobilisierten Nucleotide 
durch sein 5'-Ende oder sein 3-Ende kovalent an die wasserunldsliche feste Phase gebunden ist. 

11. Bestimmungs-AusrOstung nach irgendeinem der AnsprOche 7 bis 10, worin jedes der immobilisierten Nucleotide 
an einer and ere n Position als seinen Enden kovalent an die wasserunloslich feste Phase gebunden ist 

12. Bestimmungs-AusrOstung nach irgendeinem der AnsprOche 7 bis 11, worin jedes der immobilisierten Nucleotide 
kovalent an einen Bindeliganden gebunden ist und das kovalent gebundene Nucleotid und der Bindeligand phy- 
sikalisch auf der wasserunldsiichen festen Phase absorbiert sind. 

13. Bestimmungs-AusrOstung nach irgendeinem der AnsprOche 7 bis 12, worin der Bindeligand ein Protein ist. 
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14. Bestimmungs-AusrOstung nach irgendeinem der AnsprOche 7 bis 13, worin die nachweisbare Markierung ausge- 
wdhlt ist aus der Gruppe bestehend aus einem Enzym, Biotin, Avidin, Digoxigen, einem Nucleotid, einem Metall- 
kolloid, einer fluoreszierenden Verbindung, einer lumineszierenden Verbindung , einer Metallverbindung und einem 
Radioisotop. 

15. Bestimmungs-AusrOstung nach irgendeinem der AnsprOche 7 bis 14, worin die Nucleotide Oligonucleotide sind. 

16. Bestimmungs-AusrOstung nach irgendeinem der AnsprOche 7 bis 15, worin die Anti-Uganden Antigene sind. 

17. Bestimmungs-AusrOstung nach irgendeinem der AnsprOche 7 bis 16, worin die Anti-Liganden Antikdrper sind. 

18. Immunologische Bestimmung zum gleichzeitigen Bestimmen der Anwesenheit Oder Menge einer Oder mehrerer 
Arten immunologischer Liganden in einer Gruppe mehrerer vorausgewShlter Liganden in einer FIQssigkeitsprobe, 
umfassend: 



(a) Bereitstellen (i) eines Gruppeneinfang-Reagenz, das in einer einzigen Mischung mehrere verschiedene 
Konjugate umfasst, die ein Konjugat fOr jeden der mehreren vorausgewdhlten Liganden einschliefien, worin 
jedes der mehreren verschiedene n Konjugate umfasst (1 ) einen Anti-Liganden, der sich spezifisch mit seinem 
entsprechenden vorausgewfihlten Liganden verbindet und (2) eine vorausgewShlte Nucleotidsequenz, worin 
jedes Konjugat des Gruppeneinfang-Reagenz eine verschiedene vorausgewdhlte Nucleotidsequenz umfasst 
und (ii) eines Gruppe mmarkierungs-Reagenz, das in einer einzigen Mischung einen markierten Anti-Liganden 
fOr jeden der vorausgewShlten Liganden umfasst, worin jederder markierten Anti-Liganden umfasst (3) einen 
Anti-Liganden, der sich spezifisch mit seinem entsprechenden vorausgewdhlten Liganden verbindet und (4) 
eine nachweisbare Markierung; 

(b) In-BerOhrung-bringen der Probe mit dem Gruppeneinfang-Reagenz und dem Gruppenmarkierungs-Rea- 
genz in einer Reaktionslosung, urn einen entsprechenden Immunkomplex zu bilden, der eine Konjugat-Ligan- 
den-Markierung fOr jeden der Liganden umfasst, der in der Probe vorhanden ist; 

(c) separates In-BerOhrung-bringen der Reaktionsldsung von Stufe (b) mit jedem von mehreren verschiedenen 
wasserunloslichen Festphasen-Substraten, wobei jedes der Festphasen-Substrate, darauf immobilisiert, nur 
eine einzige Art komplementflrer Nucleotidsequenz aufweist, die mit ihrer entsprechenden vorausgewShlten 
Nucleotidsequenz hybridisiert, urn jeden entsprechenden Immunkomplex aus der Reaktionslosung von Stufe 
(b) abzutrennen und 

(d) separates und unabhSngiges Messen der nachweisbaren Markierung, die in jedem der abgetrennten ent- 
sprechenden Immunkomplexe gebunden ist, urn die Anwesenheit oder Menge jedes der einen oder mehreren 
Arten von Liganden in der Probe zu bestimmen. 

19. Verfahren nach Anspruch 18, worin die Anti-Liganden Antigene sind. 

20. Verfahren nach Anspruch 18, worin die Anti-Liganden Antikdrper sind. 



Revendlcations 

1. Reactif de test pour detector une ou plusieurs especes de ligands immunologiques dans un groupe de plusieurs 
ligands pre-selectionnes, comprenant, en un melange unique : 

(i) un reactif de capture de groupe, comprenant plusieurs conjugues qui comprennent un conjugue pour chacun 
des ligands pre-selectionnes, dans lequel chacun des differents conjugues comprend (1) un anti-ligand qui 
se lie specifiquement a son ligand preelection ne correspondant et (2) une sequence nudeotidique pre-se- 
lectionnee, chaque conjugue dudit reactif de capture de groupe comprenant une sequence nudeotidique pre- 
selectionnee drfferente; et 

(ii) un reactif de marquage de groupe, comprenant un anti-ligand marque pour chacun desdits ligands pre- 
selectionnes, chacun desdits antMigands marques comprenant (3) un anti-ligand qui se lie spedfiquement a 
son ligand pre-selectionne correspondant et (4) un marqueur detectable. 

2. Reactif de test de la revendication 1 , dans lequel chacun des differents conjugues possede un antHigand different 
des antMigands des autres differents conjugues. 
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3. Reactif de test de la revendication 1 ou 2, dans lequel ledit marqueur detectable est choisi dans le groupe compose 
d'une enzyme, de la biotine, de I'avidine, du digoxigen, d'un nucleotide, d'un coIloTde metailique, d'un compose 
fluorescent d'un compose luminescent, d'un compose metailique et d'un radio-isotope. 

4. React if de test de I'une quelconque des revendications 1 a 3, dans lequel lesdits nucleotides sont des oligonu- 
cleotides. 

5. Reactif de test de I'une quelconque des revendications 1 a 4, dans lequel lesdits antMigands sont des antigenes. 

6. Reactif de test de I'une quelconque des revendications 1 a 5, dans lequel lesdits antMigands sont des anticorps. 

7. Kit de test pour detecter une ou plusieurs especes de ligands immunologiques dans un groupe de plusieurs ligands 
pre-selectionnes, led it kit de test comprenant : 

(i) un reactif de capture de groupe comprenant, en un melange unique, plusieurs conjugues qui comprennent 
un conjugue pour chacun des ligands pre-selectionnes, dans lequel chacun desdits differents conjugues com- 
prend (1) un antMigand qui se lie specifiquement a son ligand pre-selectionne correspondant et (2) une se- 
quence nucleotidique pre-selectionnee, chaque conjugue dudit reactif de capture de groupe comprenant une 
sequence nucleotidique pre-selectionnee differente ; 

(ii) un reactif de marquage de groupe comprenant, en un melange unique, un antMigand marque pour chacun 
desdits ligands pre-selectionnes, chacun desdits antMigands marques comprenant (3) un anti-ligand qui se 
lie specifiquement a son ligand pre-selectionne correspondant et (4) un marqueur detectable ; et 

(iii) plusieurs reactifs en phase solide, comprenant chacun une phase solide insoluble dans I'eau et une se- 
quence nucleotidique specifique immobilisee sur ladite phase solide insoluble dans i'eau, chacun desdits nu- 
cleotides immobilises etant un complement de I'une desdites sequences nucleotidiques desdits conjugues 
dans ledit reactif de capture de groupe. 

8. Kit de test de la revendication 7, dans lequel ledit reactif de capture de groupe et ledit reactif de marquage de 
groupe sont present combines dans un melange unique. 

9. Kit de test selon la revendication 7 ou 8, dans lequel I'anti-ligand de chacun des differents conjugues est different . 
des antMigands des autres differents conjugues et dans lequel ladite phase solide insoluble dans I'eau comprend 
un substrat en phase solide different pour chacun desdits nucleotides immobilises sur celui-ci. 

10. Kit de test de i'une quelconque des revendications 7 a 9, dans lequel chacun desdits nucleotides immobilises est 
H6 de maniere covalente, par sa terminaison 5' ou de sa terminaison 3', a ladite phase solide insoluble dans I'eau. 

11. Kit de test de I'une quelconque des revendications 7 a 10, dans lequel chacun desdits nucleotides immobilises 
est lie de maniere covalente, au niveau d'une position autre que ses terminaisons, a la phase solide insoluble 
dans I'eau. 

12. Kit de test de I'une quelconque des revendications 7 a 11 , dans lequel chacun desdits nucleotides immobilises est 
lie de maniere covalente a un ligand de liaison et le nucleotide et le ligand de liaison lies de maniere covalente 
sont physiquement absorbes sur la phase solide insoluble dans I'eau. 

13. Kit de test de I'une quelconque des revendications 7 a 12, dans lequel ledit ligand de liaison est une proteine. 

14. Kit de test de I'une quelconque des revendications 7 a 13, dans lequel ledit marqueur detectable est choisi dans 
le groupe compose d'une enzyme, de la biotine, de I'avidine, du digoxigen, d'un nucleotide, d'un coIloTde metailique, 
d'un compose fluorescent, d'un compose luminescent, d'un compose metailique et d'un radio-isotope. 

15. Kit de test de I'une quelconque des revendications 7 a 1 4, dans lequel lesdits nucleotides sont des oligonucleotides. 

16. Kit de test de I'une quelconque des revendications 7 a 15, dans lequel lesdits antMigands sont des antigenes. 

17. Kit de test de Tune quelconque des revendications 7 a 16, dans lequel lesdits antMigands sont des anticorps. 

18. Test immunologique pour determiner simultanement dans un echantillon Hquide la presence ou la quantite d'une 
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ou de plusieurs especes de ligands immunologiques dans un groupe de plusieurs ligands pre-selectionnes, corn- 
prenant les stapes consistant a: 

(a) a prevoir (i) un reactif de capture de groupe, comprenant, en un melange unique, plusieurs conjugues 
differents qui comprennent un conjugue pour chacun desdits ligands pre-selectionnes, dans lequel chacun 
des differents conjugues comprend (1) un antMigand qui se lie specifiquement a son ligand pre-selectionne 
correspondant et (2) une sequence nucleotidique pre-selectionnee, chaque conjugue dudit reactif de capture 
de groupe comprenant une sequence nucleotidique pre-selectionnee differente, et (ii) un reactif de marquage 
de groupe, comprenant, en un melange unique, un antMigand marque pour chacun desdits ligands pre-se- 
lectionnes, chacun desdits antMigands marques comprenant (3) un antMigand qui se lie specifiquement a son 
ligand pre-selectionne correspondant et (4) un marqueur detectable ; 

(b) mettre en contact ledit echantillon avec (edit reactif de capture de groupe et ledit reactif de marquage de 
groupe dans une solution de reaction de sorte a former un complexe immun correspondant, comprenant un 
conjugue-ligand-marqueur pour chacun desdits ligands qui est present dans ledit echantillon ; 

(c) mettre en contact separement la solution de reaction de I'etape (b) avec chacun des differents substrats 
en phase solid e insoluble dans I'eau, chacun desdits substrats en phase sol id e ayant, immobilisee sur lui, 
seulement une espece unique de sequence nucleotidique complementaire qui s'hybride a sa sequence nu- 
cleotidique pre-selectionnee correspondante dans le but de separer chaque complexe immun correspondant 
de la solution de reaction de I'etape (b) ; et 

(d) mesurer, separement et independamment, un marqueur detectable lie dans chacun desdits complexes 
immuns correspondants separes dans le but de determiner la presence ou la quantite de chacune de tadite 
ou desdites especes de ligands dans ledit echantillon. 

19. Procede de la revendication 18, dans lequel lesdits antMigands sont des antigenes. 

20. Procede de la revendication 18, dans lequel lesdits antMigands sont des anticorps. 
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Antigen assay reagent capable of assaying concurrently Antigen A.B.C 



a-A 




a-A 




ON3 



a — A, B, C : Antibodies against Antigen A3.C, respectively 

ONI: Oligonucleotide having a base sequence different 
from those of other Nucleotides ON2 and ON3 

O N 2 : Oligonucleotide having a base sequence different 
from those of other Nucleotides ONI and 0N3 

ON 3 : Oligonucleotide having a base sequence different 
from those of other Nucleotides ONI and 0N2 




Oligonucleotides 

of a base sequence 
—complementary 

to the Nucleotide 

ONI J 

( a ) 



Fig. 3 




Oligonucleotides 
of a base sequence 
complementary 
to the Nucleotide 

0N2 

ii i - 
( b ) 




Oligonucleotides 
of a base sequence 
^—complementary 
to the Nucleotide 
0N3 

( c ) 
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Fig. 4 
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Oligonucleotides of a base sequence 
complementary to the Nucleotide ONI 
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Oligonucleotides of a base sequence 
complementary to the Nucleotide ON 2 



Fig. 7 
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• Oligonucleotides of a base sequence 
complementary to the Nucleotide 0N3 
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sequence complementary 
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Fig. 9 
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Fig. 10 
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Fig. 11 

Antibody assay reagent capable of assaying 
concurrently Antibody A.B.C 




A, B, C : Antigen A.B.C, respectively 

ONI: Oligonucleotide having a base sequence different 
from those of other Nucleotides ON2 and 0N3 

O N 2 : Oligonucleotide having a base sequence different 
from those of other Nucleotides ONI and ON3 

ON 3 .'Oligonucleotide having a base sequence different 
from those of other Nucleotides ONI and ON2 



Fig. 12 
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Solid phase 
for Antigen B 
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Fig. 13 
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Fig. 14 
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Fig. 16 
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Fig. 17 



r 



Label 



Antibody A 




ONI 

Oligonucleotides of a base 
sequence complementary 

to the Nucleotide ONI 




Solid phase 
for Antigen A i 




24 



EP 0 698 792 B1 



Fig. 18 
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Fig. 19 
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Fig. 2 0 
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Fig. 21 
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